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the velocity of the ions by applying an alternating electric
field, and found the following values for the velocities
under a potential difference of one volt per centimetre :

Gas.                            Ionic Velocity.

Air         .       .       .       ,        1.4 cm./sec.

Hydrogen      .       .        .       3.9 cm./sec.

Carbonic acid        .        .         .78 cm./sec.

Down to pressures of 34 mm. of mercury, the ionic velocity was
found to be inversely proportional to the pressure of the gas.
The effect of changes in pressure and temperature upon the
velocity of the ions has been further studied by Kovarik.*
Townsend f found the coefficient of diffusion of these nega-
tive ions to be .043 in dry air and .037 in moist air, values
practically identical with those found for negative ions pro-
duced by Rontgen rays or radio-active radiations. The
rate at which these ions diffuse through a gas is small
compared with the rate at which the molecules of one gas
diffuse through another, suggesting that several molecules
condense round an electron to form a single ion.

So far we have been assuming that the pressure of the gas
is not far from atmospheric, and that only moderate electric
fields are employed. When the pressure is reduced, or when
the strength of the field is increased, fresh possibilities are
introduced which greatly complicate the phenomena. Under
certain conditions the electrons may have their velocity
augmented to such a degree as to produce ionisation by col-
lision with the molecules of the gas, so giving rise to both
positive and negative ions. When this occurs, instead of
having carriers of only one sign present, carriers of both signs
will be available, which will move in opposite directions
through the field. By increasing the strength of the field still
further the positive ions can bring about ionisation by collision,
but this occurs only when the potential difference applied is
not far short of that required to produce a spark through
the gas.

* Kovarik, Phys. Rev., 30, pp. 415-445, 1910,
f Townsend, Phil. Trans., A", 195, p. 259, 1900.s-t 64, pp. 147-166, 1912,pp.. 854-864, 190.
